





Biochemical and Biophysical Research Communications, 486, 476-480 (2017)
N-terminal domain of the cholesterol transporter Niemann-Pick 
C1-like1(NPC1L1) is essential for α-tocopherol transport
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ABSTRACT: Both cholesterol and α-tocopherol are essential lipophilic nutrients for humans 
and animals. Although cholesterol in excess causes severe problems such as coronary 
heart disease, it is a necessary component of cell membranes and is the precursor for the 
biosynthesis of steroid hormones and bile acids. Niemann-Pick C1-like 1 (NPC1L1) is a 
cholesterol transporter that is highly expressed in the small intestine and liver in humans 
and plays an important role in cholesterol homeostasis. Cholesterol promotes NPC1L1 
endocytosis, which is an early step in cholesterol uptake. Furthermore, α-tocopherol is 
the most active form of vitamin E, and sufficient amounts of vitamin E are critical for 
health. It has been reported that NPC1L1 mediates α-tocopherol absorption; however, the 
mechanisms underlying this process are unknown. In this study, we found that treatment of 
cells that stably express NPC1L1-GFP with α-tocopherol promotes NPC1L1 endocytosis, 
and the NPC1L1 inhibitor, ezetimibe, efficiently prevents the α-tocopherol-induced 
endocytosis of NPC1L1. Cholesterol binding to the N-terminal domain (NTD) of NPC1L1 
(NPC1L1-NTD) is essential for NPC1L1-mediated cholesterol absorption. We found that 
α-tocopherol competitively binds NPC1L1-NTD with cholesterol. Furthermore, when 
cells stably expressed NPC1L1ΔNTD-GFP, α-tocopherol could not induce the endocytosis 
of NPC1L1ΔNTD. Taken together, these results demonstrate that NPC1L1 recognizes 











ルはコレステロールと競合的に結合し、N 末端ドメインを欠損した NPC1L1 はα-トコフ
ェロールによるエンドサイトーシスの促進が起こらないことが明らかになった。以上の
ことから、NPC1L1 は N 末端ドメインを用いてα-トコフェロールを認識しており、コレ
ステロールと同様のメカニズムによってα-トコフェロールの吸収に関与していることが
示された。
